Purpose: We report the findings of a knowledge synthesis research project on the topic of dementia-friendly acute care (D-FAC) design. This exploratory project systematically mapped what is known about D-FAC physical design in hospitals. We discuss our challenges in locating reportable evidence and the implications of such design for maximizing independent function while ensuring safety and harm reduction in older people living with dementia. Design and Methods: Exploratory iterative design utilizing scoping literature review methodology. Results: A total of 28 primary studies plus expert reviewers' narratives on the impact of design and architectural features on independent function of hospitalized older people with dementia were included and evaluated. Items were mapped to key design elements to describe a D-FAC environment. This scoping review project confirms the limited nature of available acute care design evidence on maximizing function. Implications: Physical design influences the usability and activity undertaken in a health care space and ultimately affects patient outcomes. Achieving safe quality hospital care for older people living with dementia is particularly challenging. Evidence of design principle effectiveness is needed that can be applied to general medical and surgical units where the bulk of older persons with and without dementia are treated.
for maximizing independent function while ensuring safety and harm reduction in older people living with dementia.
Hospitalization and Older People
Hospitals are facilities organized and funded to provide biomedical, surgical, and diagnostic services. Focusing on technology, they are places where people receive treatments for acute health conditions from an interdisciplinary team of practitioners (Weitz, 2004) . There is growing agreement that for older people, hospitalization is a hazardous health care experience that leads to preventable adverse outcomes (Baker et al., 2004; Lawton et al., 2012; Schnitker, Martin-Khan, Beattie, & Gray, 2011; Tingle, 2011; Thomas & Brennan, 2000) , deconditioning and functional decline (English & Paddon-Jones, 2010; Kortebein, 2009; Kortebein et al., 2008; Kortebein, Ferrando, Lombeida, Wolfe, & Evans, 2007; Tanner et al., 2015) , family concern (Calnan, Tadd, Calnan, Hillman, Read, & Bayer, 2013) , and dissatisfaction (Bridges, Flatley, & Meyer, 2010; Nikki, Lepistö, & Paavilainen, 2012; Petzall, Berglund, & Lundberg, 2001 ). Convergence of these factors impedes achievement of maximum independent function (see Table 1 for an operational definition).
The acute admitting medical problem, superimposed upon baseline vulnerabilities (multiple comorbidities, and cognitive and physical challenges) can interact with the physical environment to create a cascade of iatrogenesis, including functional decline (Boltz, Capezuti, Shabbat, & Hall, 2010; Creditor, 1993) . In response, specialized geriatric units including the Acute Care of the Elderly (ACE) model, have offered "prepared environments" designed to complement interdisciplinary evidence-based care approaches. ACE units have demonstrated improved functional outcomes (Fox et al., 2012) . However, the exact contribution of design elements is not known. Gaps in knowledge remain about how hospital physical design interfaces with disabilities, vulnerability, and functional Hospital An acute care facility that includes emergency departments, ambulatory clinics, medical surgical inpatient units, diagnostic areas, and places where older people and families access the facility or congregate to visit (i.e., entrance atriums, waiting rooms).
Physical design elements
Physical design elements such as acoustics, color, elevators, flooring, furniture, hallways, handrails, lighting, parking, signage, walkways, washrooms, wayfinding, and other considerations such as equipment, outdoor spaces, room components, technology. Built physical environment All man-made configurations of physical design elements, and architectural features. This includes the physical configuration, equipment, furnishings, and décor that together enable or disable safe independent function to the maximum possible. Older adult-hospital environment fit diminishes negative reinforcing consequences that contribute to newly acquired hospital harms. The resulting milieu enhances abilities and relationships between staff, older people with dementia, and their family members with few behavioral and psychological symptoms such as fear and anxiety.
Maximum independent function
The physical, social, emotional, and cognitive abilities of hospitalized older persons that enable them to safely maximize their independence, carry out activities of daily living (ADL), and limit deconditioning. Safety A state or condition created from the built environment where there is an absence of newly acquired iatrogenic problems associated with deconditioning Level of empirical evidence Type of study (1) Qualitative: (1.1) case study; (1.2) grounded theory; (1.3) ethnography; (1.4) phenomenology; (1.5) narrative (2) Quantitative: (2.1) survey/descriptive; (2.2) pre-experimental (one shot case study, one group pre/ post-test, static control group/post-test only with nonequivalent groups, alternative treatment post-test only with nonequivalent groups); (2.3) quasi-experimental (nonequivalent control group with pre/post-test, single group interrupted times series, control group interrupted times series, control group); (2.4) experimental (control group with random assignment to groupspre/post-test, post-test only, Solomon four group design); (2.5) data collected prospectively or retrospectively (3) Mixed method: (3.1) sequential (qualitative-quantitative or quantitative-qualitative); (3.2) concurrent (qualitative and quantitative data collected simultaneously) Type of data (1) Narrative: (1.1) interview; (1.2) focus group (2) Numerical: (2.1) descriptive statistics; (2.2) inferential statistics (3) Photographic: (3.1) still photographs; (3.2) video decline. Coupled with dementia, exposure to unintentional harm markedly increases opportunity for adverse outcomes.
Vulnerability of Older People With Dementia in Hospital
Dementia is a neurological disorder that manifests as a progressive degenerative syndrome resulting from a variety of diseases (Alzheimer's Association, 2013; Alzheimer Society of Canada, 2010) . Characterized by a decline in mental functioning, dementia is expressed in a gradual loss of independence (Canadian Institute for Health Information, 2007) , which contributes to physical, cognitive, and social disabilities that culminate in functional crises. As a population health issue of international importance (Alzheimer's Disease International, 2013), the World Health Organization (WHO) predicts 135.5 million people will be afflicted with dementia by 2050 (WHO, 2012) .
Persons with dementia are about two times more likely to be hospitalized than their peers who are cognitively healthy (Feng, Coots, Kalaganova, & Wiener, 2014; Phelan, Borson, Grothaus, Balch, & Larson, 2012) . Existing functional impairments are made worse because of hospitalization. Once hospitalized they are likely to experience deconditioning further enhancing cognitive, physical, and functional decline resulting in increased risk for hospital readmission, increased morbidity, earlier mortality, and higher rates of long-term care placement (Margiotta, Bianchetti, Ranieri, & Trabucchi, 2006; Mecocci et al. 2005; Watkin, Blanchard, Tookman, & Sampson, 2012; Zekry et al., 2008) .
Influence of Physical Design on Functional Decline
Evidence-based design contributes to health by promoting healing and well-being in all people (Heisman, Morales, van Hoof, & Kort, 2012; Ulrich, Zimring, Quan, Joseph, & Choudhary, 2004; Ulrich et al., 2008) . Principles for dementia-friendly design (Dementia Services Development Centre, 2013; Parke & Friesen, 2015) and universal access (Center for Excellence in Universal Design, 2014) have been articulated to guide new construction and the refurbishment of existing hospitals. These resources represent "what" to consider in the physical design of a hospital built environment but they tell us little about "how" they interact together to facilitate or impede maximum independent function. Nor is it clear how they subsequently influence outcomes at the individual and system level.
Preserving and maximizing independent function becomes achievable when evidence-based design purposefully diminishes the effect of dementia symptoms such as confusion, memory loss, disorientation, and changes in mood and behavior. Foebel and Pedersen (2016) make an important conceptual distinction between functional capacity and functional ability. They suggest that an individual's interactions with environmental factors have an influencing role on their functional ability. However, the identification of specific physical design elements that maximize functional ability, improve independence, and enhance safety on high acuity medical and surgical units remains elusive. This gap in knowledge was corroborated in a systematic review of programs and services associated with improved outcomes for older adults admitted as inpatients to acute care hospitals (Fox et al., 2013; Parke, Bornstein, Kean, Mackenzie, & McGrath, 2012) . It is for these reasons we undertook the present scoping review project.
Theoretical Positioning
Conceptually, dementia-friendly hospital is linked to the four dimensions associated with elder-friendly hospitals: social climate; policy and procedures; care systems and processes; and physical design (Parke & Chappell, 2010) . The concept of elder-friendly hospitals is foundational to our previous work Parke, Hunter, & Marck, 2015) . Theoretically rooted in the social ecological perspective (Bronfenbrenner, 1979; Rubinstein & De Medeiros, 2004) , older adult-hospital environment fit is key to understanding relationships between hospitalized older people and the acute hospital environment. Our attention in this scoping review is on only one dimension: the built physical environment, which is operationally defined in Table 1 .
The philosophical assumptions that underpin person centeredness (Edvardsson, Fetherstonhaugh, & Nay, 2010; McCormack, 2003) are not entirely separate from D-FAC. However, dementia-friendly is conceptually broader, taking into account larger systems analyzes of acute care that includes the built physical environment as one element among other factors that go beyond the individual. The broader perspective is in keeping with a review conducted by Lin and Lewis (2015) comparing and contrasting usage of such concepts. Accordingly, the research goal was to identify the physical design elements needed to maximize function for safe quality dementia-friendly care for older people (65 years and older) in hospital?
Method
Utilizing Arskey and O'Malley (2005) scoping literature review methodology, we mapped hospital design literature to understand what is known about the fit between older people living with dementia and the acute care environment. This methodology was deemed appropriate because in our view, the scholarly need was to map a research area, determine the main sources and types of evidence available on a topic, and determine the knowledge gaps (Colquhoun et al. 2014) . A scoping review is particularly helpful in an under researched area where the topic is complex and broad in nature, and the process may need to be nonlinear. This permits a search process that is iterative so that early findings can inform new insights that potentially lead to new search terms and changing directions. This contrasts with a traditional systematic review similar to the Cochran review, where a body of evidence exists and the focus is on primary research where the quality of that research can be assessed. In a scoping review, the quality of primary studies is not assessed, and relevant information that is not primary research such as gray literature is included in the project. In a systematic review, finding across studies can be analyzed to arrive at an understanding of existing knowledge when the body of available information is known (see Grant & Booth 2009 for a typology of reviews for further information).
We used a four-phase iterative process to locate, analyze, map, and synthesize information. This included empirical and gray literature searches and an International Advisory Consultation (IAC) to ensure (a) a robust assessment of our process and (b) increase the odds of identifying relevant literature on D-FAC physical design. The consultation involved experts in the fields of architecture/design, gerontology/ aging, hospital care, engineering/built environments, and dementia. We also consulted three library science experts in health, building, and engineering. All selected items were place into RefWorks, a reference management software.
Search Strategies
Search strategies were guided by operational definitions (see Table 1 ) and inclusion and exclusion criteria (see Table 2 ).
The academic databases searched are found in Table 3 . Starting broadly in all the databases, with no date limits set initially, we searched relevant terms associated with three key concepts: hospital design, dementia, and older people to determine a total number of potential items available for consideration. Once determined, we date limited the search between 1993 and January 2014 because we determined that the most relevant literature on hospital design and dementia was published post-1993. This permitted us to cover a period of 20 years. From that point, we iteratively refined the search by systematically addressing each physical design element (see Table 1 ). Supplementary Appendix A provides an example illustrated with Medline. We updated the search (January 2014 to June 2015) following the same strategy.
Theses and dissertations were searched through bibliographic databases (CINAHL, PsycINFO, and Proquest Dissertations and Theses). Conference papers and proceedings were accessed through Web of Science (Conference Proceedings Citation Index-Science and Conference Proceedings Citation Index-Social Science & Humanities) and Scopus. Searches for unpublished papers were conducted using Google, Google Scholar, and DuckDuckGo search engines. A total of 80 websites focusing on environmental design, aging, and dementia were searched for papers and reports (see Supplementary Appendix B).
Results
We managed the results of the empirical and gray literature searches and the IAC recommendations separately. All information was organized in a series of tables and assessed by all authors, and by consensus, we arrived at overall results. Quality assessment of included items is not required in a scoping review (Arskey & O'Malley, 2005) ; however, we elected to use a two (primary and secondary) review process to ensure rigor, comprehensiveness, and the relevance of selected items to the acute care environment. Reviewer discrepancy was managed with an independent third reviewer.
A total of 12,837 empirical items were retrieved from search 1 (see Supplementary Appendix C). Duplicates and non-English items were removed (n = 3,405) including publications prior to 1993 (n = 291). A research assistant conducted a title and abstract screen on 9,141. From these, a further 8,713 were removed because they were not relevant to the research question. The search update (January 2014 to June 2015) yielded 1,828 items, with duplicates removed (n = 253), A total of 1,575 items were screened following the process used in search 1. No additional items addressed the research question; therefore, 428 items underwent a two-reviewer assessment and full read (see Figure 1) .
A total of 467 potential gray literature items were identified from 85 websites and a document search of Google, Google Scholar, and DuckDuck Go. Only 80 of the original 85 websites searched contained useful information (see Figure 2 ). Items not relevant to the research question were removed (n = 138). Of the remaining 329 items, 182 items were identified as empirical studies, which were crossed referenced to the empirical literature search. Of these, 78 were duplicates from the empirical search, and therefore removed, leaving n = 104 included in the gray literature search (n = 251). A further 72 items were removed because we were unable to access the full document at the time of the review. The remaining 179 were included and underwent a two-reviewer assessment and full read.
In total, 607 items (empirical n = 428; gray literature n = 179) underwent a two-reviewer assessment (see Figure 3 ) and were then mapped to the design elements and level of evidence in phase 3 of the project (see Table 4 ).
Primary and secondary reviewers determined the degree of relevance the items had to the research question on a five-point scale (extremely relevant, relevant, somewhat relevant, of little relevance, and not relevant). Reviewers abstracted the relevant information and explained how the item aided in answering the research question. Figure 3 illustrates the results: 607 items assessed with n = 50 included and n = 398 excluded. There was a reviewer discrepancy in 159 items; these underwent an independent third review. Figure 3 illustrates a 159 discrepancies were assessed; n = 147 were excluded and n = 12 included. None of the total number of discrepancies addressed all primary search concepts (i.e., dementia, older adults, and acute care hospital). Items were excluded when they contained information that could not be abstracted to answer the research question (Davy, Iovino, Kavanagh, & Wiechula, 2009; Drahota et al., 2013) . Items were also excluded because although they met inclusion criteria and they related to at least one physical design element, the information was superficial. For example, acoustic considerations were frequently items about sleep disturbance, with no specific assessment of the physical design element causing the noise, or discussion of a design-based means for prevention (Ersser et al., 1999; Haapakangas, Helenius, & Hongisto, 2008; Missildine, 2008; Sloane et al., 2007) . Other items were excluded if the physical design element within a hospital setting lacked application to older adults or people living with dementia (Dalke et al., 2006; Rousek & Hallbeck, 2011) . Likewise, items that discussed washroom or hospital safety were more often about the frequency of falls than about design solutions (Cameron et al., 2012; Chan et al., 2013; Chen, Liu, Chan, Shen, & Van Nguyen, 2010; Chung, 2009; Sada, Uchiyama, Ohnishi, Ninomiya, & Masino, 2010) . Items that related to wayfinding focused on wandering behavior rather than on physical aspects of wayfinding (McGilton, Rivera, & Dawson, 2003; Yao & Algase, 2006) or they were an analysis of tools to assess wayfinding in a hospital setting (Algase et al., 2007) . In other cases, items identified problems that could be caused by the built environment but were not themselves about the built environment (Borbasi, Jones, Lockwood, & Emden, 2006 (Missildine, Bergstrom, Meininger, Richards, & Foreman, 2010) linked to conditions in the built environment. After IAC review of both gray and empirical bibliographies (n = 607), an additional n = 39 items were recommended (see Figure 3) . After full read, n = 5 fit the aims of the scoping review research questions, and n = 34 were removed. Mapping the Results Table 4 provides an overview of results mapped by: primary search concepts (i.e., dementia, older adults, and hospital), physical design elements (see Table 1 ), and level of evidence (Stichler, 2010) . Overall results indicate that few items were concerned with all three primary search concepts (n = 25/428 and n = 11/179). When mapped to physical design elements specifically, most items mapped to the category all elements in both the empirical (n = 163) and gray literature (n = 89) searches. We mapped the level of evidence to determine the strength of available information and found that most represented expert opinion (n = 133 and n = 69). In terms of primary research, quantitative studies were most frequent (n = 117 and n = 29), followed by qualitative studies (n = 32 and n = 7) and mixed methods (n = 11 and n = 3). Although conference abstracts and papers can represent primary research, there was not enough information in most to answer our research question. New design elements were mapped to the heading, other. This included equipment, outdoor space, room components, and technology. The category named all elements represents items that combined more than one design element.
Synthesizing Primary Research to Inform D-FAC Design
We concentrated our synthesis to two areas of information: (a) primary research (n = 28) and (b) reviewer narratives about the impact of design on independent function of hospitalized older people with dementia. Overall, our results identified little that specifically addressed dementia in the discussion of design in acute care hospitals, and even less was found on dementia-friendly design to guide maximizing independent function in older people with cognitive impairment. Supplementary Appendix D indicates that only 9 of the 28 studies addressed all 3 search topics (older adult, dementia, and hospital) (Barrick et al., 2010; Landefeld, Palmer, Kresevic, Fortinsky, & Kowal, 1995; Pachana, McWha, & Arathoon, 2003; Passini, Rainville, Marchand, & Joanette, 1995 , 1998 Rainville, Passini, & Marchand, 2001; Wijk & Sivik, 1995; Wilkinson, Henschke, & Handscombe, 1995; Yates Bolton, Yates, Williamson, & Newton, 2012) .
Safety implications included hazards associated with flooring (Doig & Morse, 2010; Hewawasam, 1996; Latimer, Dixon, Drahota, & Severs, 2013; Simpson, Lamb, Roberts, Gardner, & Evans, 2004; Warren & Hanger, 2013) , lighting illumination (Thuesen, Stidsen, Kirkegaard, Harder, & Suenson, 2011) , problems with inpatient bathrooms (Fink, Pak, & Battisto, 2010) , use of therapeutic lighting to reduce agitation (Barrick et al., 2010) , and problem-solving activities supported by wayfinding (Caspi, 2014; Nolan, Mathews, & Harrison, 2001; Yates Bolton et al., 2012) . Harm was also implied when noise interrupted sleep to diminish healing and well-being (Aaron, Carlisle, Carskadon, Meyer, Hill, & Millman, 1996) .
The overall configuration and conditions of overcrowding created physical space limitations that were deemed unsafe (Kelley, Parke, Jokinen, Stones, & Renaud, 2011) . This included the use of acceptable furniture/equipment to support function. For example, reclining chairs to reduce pain (Wilber, Burger, Gerson, & Blanda, 2005) and proper chair height to promote standing from sitting safely (Weiner, Long, Hughes, Chandler, & Studenski, 1993) .
Physical design solutions to support function included horizontal floor grid patterns near the door to deter people with Alzheimer's disease over other types of flooring patterns in psychiatric inpatient units (Hewawasam, 1996) . Shock-absorbing flooring (Latimer et al., 2013) and grab bar placement (Sanford & Megrew, 1995) may decrease injury in falls. The use of art may yield a sense of calm (Wallace, Thieme, Wood, Schofield, & Olivier, 2012) .
Several studies provided specific information to accommodate the needs of older adults and/or people with dementia (Hewawasam, 1996; Weiner et al., 1993; Wilkinson et al., 1995) . However, findings between studies were mixed and at times contradictory. colleagues (1995, 1998 ) looked specifically at the wayfinding decision-making patterns of individuals with Alzheimer's disease. Findings point to the need for landmarks in uncluttered hallways. Rainville and colleagues (2001) suggest that wayfinding difficulties are associated with loss of planning and reasoning skills. This has implications for the complex environment of hospitals; simplifying the environment could support planning and reasoning needed for effective wayfinding.
Furthermore, Wijk and Sivik (1995) noted no difference in color preference, discrepancy, or how color cues on signage might play into memory for those with Alzheimer's disease. Similarly, Bradley and Mulley (1996) assessed signage to locate bathrooms and found signage in hospital did not accommodate vision changes. They found no standardization in the type, position, and size of characters on the signage across locations in the hospital. A study by Wilkinson and colleagues (1995) explored the use of preferred terminology for signage and found that symbols along with terminology were the preference of older people with dementia when trying to locate a toilet.
Finally, reviewer narratives suggest that the items found in Supplementary Appendix D have relevance to the topic of D-FAC. This points to the potential to affect function in older people with dementia admitted to acute care. However, reviewer narratives are a form of expert opinion. This highlights the current state of evidence at the level of expert opinion as a mapping outcome achieved in this project (see Table 4 , Level of evidence category, Expert opinion). Still lacking are intervention studies. Confirmation must be sought to affirm how and under what conditions such physical design changes can produce positive impact on this populations of people in an acute care setting.
Discussion
During a hospital stay deconditioning resulting in functional decline is a major problem (English & Paddon-Jones, 2010) . When functional decline occurs, independence is affected in physical, cognitive, and social/emotional domains. Despite the ability to walk, older people spend most of their time in hospital in bed (Brown, Redden, Flood, & Allman, 2009 ). Abilities for self-care when lost, are not easily regained by an older person (Covinsky, Pierluissi, & Johnson, 2011; Lakhan et al., 2011; Landefeld, 2006; Zisberg et al., 2011) . Associated system outcomes accruing from functional losses include increases in length of stay, community care requirements, hospital re-admissions, and the likelihood of nursing home placement (Kortebein, 2009; Kortebein et al., 2007; Landefeld, 2006) . These types of clinical and system outcomes are a product of context, and physical design in the healing environment of the hospital is a contributing factor. Heisman and colleagues (2012) note that healing environments in health care are rooted in evidence-based design solutions. These solutions are "smart investments" because they contribute to efficiency and cost savings. We suggest that this must extend to acute care physical design solutions that protect and maximize functional abilities in age sensitive ways. This scoping review project confirms the limited nature of available design evidence on maximizing function in acute care that will: Furthermore, the scoping review also uncovered limited available evidence on the topic of D-FAC design. This affirms that still today ACE units remain the gold standard with respect to older adult specialty care hospital units. They are characterized by medical and nursing co-management and formalized interdisciplinary communication and clinical protocols designed to accommodate age-related changes. In the ACE unit literature, physical design elements are referred to as the "prepared environment" and consist of general recommendations concerning carpeting, handrails, uncluttered hallways, communal area for meals and activities, large clocks, and calendars (Landefeld et al., 1995) . The efficacy of strategies suggested by Landefeld for a prepared environment remains unclear; the rate and consistency of adoption in hospital inpatient units is unknown. Our scoping review was unable to uncover evidence-based ACE environmental design standards and provided little information on the efficacy of the prepared environment on maximizing independent function in older people. In addition, the scoping review tells us little about how an ACE prepared environment can be translated onto acute medical or surgical units. More importantly, the feasibility of ACE units as a response to the large number of older adults seen in hospitals with complex medical and surgical needs seems unlikely; design principles are needed that can be applied to general medical and surgical units where the bulk of older persons with and without dementia will be treated.
Limitations
Our scoping review results are limited by four factors. First, technology as a design element has great potential; gerotechnology is a growing field. Application of technology to maximize functional abilities of older people living with dementia admitted to hospital was beyond the scope of our project but will be considered in a future literature review project. Of particular interest will be the impact that technology can have to maximize independent function in acute care or the outcomes that can be achieved from the use of technology. Exploration of how to effectively evaluate design using emerging technology such as virtual environments might provide a novel way to gain better insights to hospital design.
Second, challenges were experienced with the databases. The health sciences databases such as MEDLINE, Embase, and CINAHL are designed for comprehensive searches and incorporate many tools and subject operators to create highly specific and complex search strategies. Many of the nonhealth databases searched in this review did not allow for such searches to occur.
Third, selecting items and abstracting information was challenging because of language, and how information is linked to key words across databases. Alternative vocabularies had to be applied between databases. This is exemplified for example in the term "hospital," where there is variability in types of hospitals across studies (e.g., community hospital, acute care hospitals with continuing care units, tertiary hospital, mental health hospital, rehabilitation with psycho geriatrics, and veterans' hospitals).
Finally, the project was further complicated by variability in research design, study participant mix, setting, and number or type of physical design element discussed in the article; careful attention had to be given to the focus of each. For example, a study on noise and sleep disturbance was included (Aaron et al., 1996) despite others being excluded, because of the specific attention paid to the environmental aspect of the sound.
Future Directions
The hospital will continue to play an important role in the health care experience of persons with dementia. More attention must be given to all physical environment settings (Boltz, Parke, Shuluk, Capezuti, & Galvin, 2013; Kane & Cutler, 2015; Teresi, Holmes, & Ory, 2000) . Because nursing home environments has received most of the attention, there is a pressing need to conduct interventions studies in hospitals to determine how combinations of physical design elements can enable independence; this scoping review indicates that little empirical evidence is available about physical design in a D-FAC hospital. Nor do we know about the efficacy of nursing home physical design approaches in an acute care setting.
When considering future directions in the hospital sector, intervention studies are needed to determine the applicability and transferability of evidence-based design from nursing homes to the hospital setting. This would be an important direction because dementia-friendly environmental research in nursing homes is relatively well established. This would be a beginning because although the work carried out in such settings is different from that of hospitals, there may be important lessons that can be learned and design avenues to explore. Day, Carreon, and Stump (2000) serve as important example of the science available to acute care researchers. Day and colleagues systematically reviewed the empirical long-term care literature to understand the therapeutic impact of design factors in dementia care. They provide a conceptual orientation to the study of design in therapeutic environments. They point to the general attributes of an environment that is associated with well-being by identifying four categories: noninstitutional characteristics, levels of sensory stimulation, lighting levels, and design modifications for safety. Although contextual factors within the environment differ between acute care (unstable ill populations; mandate focus to interrupt biological crisis; diagnostic dependence on technology) and long-term care (stable populations; mandate focus on quality of life; nondependent on diagnostic technology), their pioneering work offers a starting point.
As Chapanis (1974) points out, "before we can design environments for the aged, we have to define carefully the important characteristics of the aged that have to be accommodated by those environments" (p. 230). Evidence is available regarding the negative impact of hospitalization on older people with and without dementia. This includes existing evidence on their lived experiences specific to hospital environments. Our mapping exercise indicates that although this evidence is available, how physical design of acute care hospitals contributes to impeding or facilitating function remains absent. With the needs known, research is poised to move forward in this direction.
Also, given the higher risk for functional decline and associated complications, including delirium in acute care, there is a research imperative directed toward understanding the complex interaction between the acute care physical environment and older people with compromised cognition. Methodologically, this can be challenging, raising the need for methodological development in this area. Objective performance is important but cannot be the sole criteria for evaluation hospital design. Finally, emerging evidence of the role families can play in promoting functional recovery needs to be considered in relation to design that promotes family engagement in the hospital physical environment.
Conclusion
Understanding how design elements influence functional abilities in older people living with dementia is important if we are to create hospital spaces that promote health, healing, and well-being, while reducing the risk for harm and injury. Greater focus on D-FAC design is needed to ensure quality and safety for older people in hospital.
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